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Specification 



Title of the Invention Matrix display unit 
What is claimed is: 

1. A matrix display comprised of: 

a matrix display panel installing the display distinguishing its 
contrast depending on the direction of impressed electric field 
on the individual cross-section of two sets of inter-crossed 
electrode groups, 

a means providing positive (or negative) erasing signals prior 
to displaying the information and providing selection signals of 
negative (or positive) polarity when displaying information while 
being connected to each electrode of one set of the electrode 
groups, and 

a means providing the negative (or positive) erasing signals to 
the all electrodes of the other group simultaneously corresponding 
to the erasing signals of the positive (or negative) polarity and 
providing information signals corresponding to the selection 
signals of said negative (or positive) polarity while being 
connected to each electrode of the other set of the electrode 
groups . 

Detailed Description of the Invention 

The present invention relates to a matrix display unit for a 
display device distinguishing its contrast depending on the 
direction of the electric field impressed on the panel, as in the 
display panels used for electrophoresis. 

Conventionally, as a matrix display unit, display panels aligning 
light emitting devices such as EL (electro-luminescence) cells 
or bulbs in an X-Y matrix are well known. Display devices used 
for these units comprise a type of display device capable of 
distinguishing the contrast depending on the amount of input 
energy or presence or absence of input energy to be provided to 
the device. 

In contrast, as a matrix display unit, it is possible to assemble 
a matrix display which distinguishes its contrast depending on 
the direction of the electric field impressed on the panel, as 
in display panels used for electrophoresis. 



However, unlike the display devices such as the EL cells or bulbs 
described above, the electrophoresis display panel utilizes a 
display which distinguishes its contrast depending on the 
direction of the impressed electric field, and therefore, there 
have been problems in relation to a method for scanning or a method 
for providing selection signals upon scanning in order to 
configure such matrix display units. 

The object of the present invention is to provide a matrix display 
unit using an electrophoresis display panel described above as 
a display device. 

The embodiment of the present invention is described in detail 
hereinafter. 

Fig. 1 shows the basic configuration of the electrophoresis 
display panel, in which the dispersion system for electrophoresis 
display 6 is inserted between a transparent electrode 2 on a glass 
1 and an dividing electrode 4 on a substrate 5 separated by a spacer 
3. As an example for the dispersion system for electrophoresis 
display, a black liquid dispersion medium 7 dispersed with white 
pigment particles 8, where the white pigment particles 8 are 
positively charged in the black liquid dispersion medium 7, can 
be used. 

As shown in Fig . 1, when voltage is impressed so that the directions 
of electric fields impressed on the dispersion system between the 
dividing electrode 4 and the transparent electrode 2 become 
opposite, positively charged pigment particles 8 migrate to the 
negative electrode by means of. Coulomb Vs. force to generate the 
parcel distribution shown in the figure. At this time, when the 
dispersion system 5 is observed through transparent electrode 2, 
the left side appears to be white due to the white pigment particle 
layer 8 attached on the transparent electrode 2, whereas the right 
side appears to be black, since the white pigment 8 is blocked 
by the black liquid 7 . 

The colors of both sides are reversed when the polarity of the 
impressed voltage is switched. However, there is almost no change 
in contrast as the attached particles maintain their state of 
attachment due to the van der Waals force existent between the 
electrodes when the impressed voltage is removed. 

In general, a matrix display panel is scanned by providing 



selection signals from one of the electrodes among the two sets 
of intersecting electrodes and providing information signals from 
the other electrode. As methods for scanning, a dot-sequential 
scanning method selecting a device one after another. and a 
line-sequential scanning method simultaneously selecting all of 
the devices connected to a single electrode are well known. The 
response time of the electrophoresis display panel described above 
against pulse voltage application is relatively slow, as slow as 
a few ms to a few hundred ms, and therefore it is practical to 
utilize the line-sequential scanning method to shorten the time 
required for updating displayed information when the 
electrophoresis display panel utilizes a matrix display of 
multi-devices. In addition, as described earlier, it is 
necessary to individually provide a positive electric field for 
displaying the information and a negative electric field for 
erasing the information when the matrix display is used, due to 
the nature of the electrophoresis display panel, which 
distinguishes contrast depending on the direction of the impressed 
electric field. 

Fig. 2 shows an example of the response properties of the 
electrophoresis display panel dispersed with phenol capsule 
particles in a dispersion medium mainly made from low-viscous 
fluorinated oil. As is clearly shown in the figure, the time 
required for rising response (solid line) and falling response 
(dotted line) are almost equivalent, and when the panel erases 
or writes each line, it requires twice as much as line scanning 
time required for writing (or erasing). Therefore, an 
electrophoresis display panel that does not have fast response 
time from the beginning place requires a longer time .for updating 
the information. 

The present invention was invented to solve the above problems 
by writing sequentially after easing the display devices along 
a plurality of lines all together, prior to displaying the 
information and writing sequentially. 

Fig. 3 shows a configuration of the embodiment of the matrix 
display unit of the present invention. In the figure, the matrix 
display panel 10 adopts a configuration in which the display 
devices distinguish their contrast depending on the direction of 

the impressed electric field, wherein Cn, C12 Cin, C21/ C22-C2n/ 

C m i, C m2 C mn are aligned on the intersections of the X axis 

electrodes, Xi, X 2 , X 3 , ... X m and the Y axis electrodes, Yi, Y 2 , Y 3 , 



Y n . An information signal processing circuit 15 provides 
control signals to an X axis electrode scanning circuit 30 and 
a Y axis electrode scanning circuit 20. In the X axis electrode 
scanning circuit 30, one of the X axis selection circuits Si, 

S 2/ S 3 S n connected to each X axis electrode is operated upon 

displaying the information to provide selection signals to the 
connected X axis electrode. In contrast, in the Y axis electrode 
scanning circuit 20, each of Y axis driver circuits Ii, 12/ I3, 
connected to each Y axis electrode provides information signals 
corresponding to the selection of the X axis electrode. 

Fig. 4 shows voltage waveforms impressed on each of the display 
units shown in Fig. 3 to explain the actions of the embodiment 
of the present invention. In the figure, as schematically shown 
in 011,012/013/021/022/023/031,032 and C 33 of Fig. 3, the information 
signals are impressed so that the devices On, C21 and C31 connected 
to the Yi electrode are white on all of the Yi electrode side, the 
devices C12, C22 and C32 connected to the Y 2 electrode are black 
on all of Y 2 electrode side, C13 and C33 connected to the Y 3 electrode 
are white on the Y 3 electrode side, and C23 is black. 

The action of the above mentioned matrix display unit is described 
in detail hereafter. Fig. 4 (i), (ii)and (iii) show the voltage 
waveforms individually impressed on the Xi, X 2/ and X 3 electrodes, 
and as clearly shown in figure, they are consisted of an erasing 
signal with 2v width simultaneously given to all of the X 
electrodes during the erasing time and a selection signal with 
-2v width given to the scanning time of an individual electrode. 

In contrast, Fig. 4 (iv) (v) and (vi) show the voltage waveforms 
provided to Yi, Y 2 and Y 3 electrode, respectively and an erasing 
signal with the width of -v is simultaneously supplied to all of 
the Y electrodes during the erasing time. Then, the information 
signal with a width of either v or -v is given according to the 
selection of the X electrode. 

The voltage impressed to the device On is re-calculated using the 
YI electrode as a standard based on Fig. 4 (i) and (iv), the voltage 
being 3v during the erasing time and v or -v at other times, as 
shown in (vii) . Similarly, the voltage impressed on the device 
C12 is plotted based on Fig. (i) and (v) , the voltage being 3v during 
the erasing time, -3v during the XI electrode selection time, and 
-v at other times, as shown in (viii) . In addition, the voltage 
impressed on the device C23 is plotted based on Fig. (ii) and (vi) , 



the voltage being 3v during the erasing time, -3v during the X 2 
electrode selection time, and v at other times, as shown in (ix) . 

When pulse width and width are adjusted so that almost all 
particles complete their migration at ±3V and no particle 
migration occurs at ±V, white particles are attracted to and 
maintained on the Y x electrode side during the erasing time in 
the Cn device, whereas the particles attracted to the Y 2 electrode 
side at the time of erasure in the C i2 device migrate to and are 
maintained on the Xi electrode side at the time of Xi electrode 
selection. Finally, particles attracted to the Y 3 electrode side 
during the erasing time in the C 2 3 device migrate to and are 
maintained on the X 2 electrode side at the time , of X 2 electrode 
selection. 

As clearly indicated in the above description, the matrix display 
unit of the present invention simultaneously applies the erasing 
signals to all of the X and Y electrodes prior to updating the 
information to erase the entire matrix panel, and then 
sequentially and individually selects the Y electrode, and the 
information signals are given to the Y electrode for writing 
accordingly. Therefore the time required for updating 
information is reduced almost by half in comparison with when the 
erasing and writing processes are carried out for each X electrode . 

Furthermore, although the above description relates to a case when 
erasing is carried out at the beginning of frame scanning step, 
only relevant X electrodes can be erased and then. written using 
a similar manner when updating information is limited to a part 
of the display. In addition, the electrophoresis display is used 
as an example of a display which distinguishes its contrast by 
the direction of the impressed electric field and black dispersion 
medium and white pigment particles as an example of a dispersion 
system. However, the present invention is not limited to these 
examples . 

Brief Description of the Drawings 

Fig. 1 is a cross-sectional view of an electrophoresis display. 
Fig. 2 is a figure plotted the relationship between the impressed 
voltage and the response of the electrophoresis display device. 
Fig. 3 is a block diagram showing an example of the matrix display 
unit of the present invention. Fig. 4 is a figure describing the 
actions of the same matrix display unit. 



l...Glass 

2...Transparent electrode 
3... Spacer 

4...dividing electrode 
5...Substrate 

6...Dispersion system for electrophoresis display 
7...Black liquid dispersion medium 
8...White pigment particles 
9...Cell 

lCLJMatrix display panel 

15...Inf ormation signal processing circuit 
20...Y axis electrode scanning circuit 
30...X axis electrode scanning circuit 
Xi, X 2 .-.X m X axis electrode 
Yi,Y 2 ...Y n Y axis electrode 
Cn, C12 

Si...S m ...X axis driver* circuit 
Ii...I n ...Y axis driver circuit 

Patent Applicant Matsushita Industrial Equipment Co., Ltd 
Patent Agent: Ko j i Hoshino 
Fig. 1 Observer, white, black 

Fig. 2 Response time (ms) , impressed voltage (v) 
Fig. 3 

Fig. 4 Erasing time, XI electrode scanning time, X 2 electrode 
scanning time, X 3 electrode scanning time, Cn device impressed 
voltage waveforms 
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